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Abstract

This research was studied to find optimum conditions for reducing the amount of free fatty acids
in coconut oil which has a high amount of free fatty acids, to less than 1% w/w by esterification reaction
with methanol by using trifluoroacetic acid as a catalyst. In addition, the results of 4 important variables
that effect on the esterification reaction were studied. These variables included methanol content, catalyst
content, reaction temperature, and reaction time. Coconut oil used as a reactant had an initial free fatty acid
content of 17.98% w/w. The results showed that the free fatty acids in coconut oil were reduced to 0.92%
w/w under optimum conditions by various types of variables. The optimum conditions were methanol
content of 60% V/v, catalyst content of 0.92 mol/L, reaction temperature of 60 °C and reaction time of 3
hours. These variables have been reported a positive effect on the esterification reaction. The exception
has been reported when catalyst amounts of 1.84 and 2.76 mol/L and reaction times of 4 and 5 hours were
used.
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Abstract

It is well known that wheat bran and tangerine peel are by-products, which their nutrition
constituents are abundant. Therefore, the idea of using wheat bran and tangerine peel to develop into a
herbal infusion because nowadays Thai people are more interested in health issue. This research aimed to
study the ratios of wheat bran to tangerine peel, i.e., 100:0, 75:25,50:50, and 0:100 by weight on the
qualities of herbal infusion. It was found that the increased contents of tangerine peel increased the moisture
content, a,, total phenolic compounds, and melanoidins of the herbal infusion. The herbal infusion samples
produced from wheat bran and tangerine peel in the ratios of 25:75 and 0: 100 affected the highest levels
of total phenolic compounds, and melanoidins. Moreover, the herbal infusion produced from wheat bran
and tangerine peel in the ratios of 25:75 gave the highest liking scores of color, odor, taste, and overall liking

attributes.
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alnsvanduedosioguaminnauiilansdn lay
ayulwssadueiestuilaanmaiaiuvesiia i Ty
fon Hauazan WL TALaate [3] T
nanAnLAd syl sInesnug lUfuLRsTLTes

U3ENIANTENTIEITITUGY 1383 919NN [2], [3] 39

iivayulnsyanndnladunsgruieluyuslnalesiu

a o s ¥ ¥

Iumamm%LLazéTQLﬁmu”am‘LMﬁwﬁmﬁm%ﬁﬂm‘a fY

wintidsaulalumsiamnayulnsvaainived

v '
A a

Waenauduimnuduianndeiisaznelmin
YgNNTUUTIUDG 3-5 dumeiu (4] unilanseanans
= Y 'a a ‘< = ‘<
3N laun Ienfiug vailauesn ualsiiuesn uax

P

ansddnydu q Feliuszansnmlunisduasaueuya
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v

89289 AUNTONLEU ATUETTNOULLS Uarriaanden

o

[4-6] 8n91a Chen et al. [4] laseaurntisiurenseive

v
=~

91mUdendui Av1uL Y NY U 0, 150, 300 kaY 450
fodnsfuneflansuiqninruadunionelsa 1wy
Escherichia coli, Staphylococcus aureus W @ &
salmonella enterica 3 1vinln i avuaulalunisi
Waenaudeanaruuinay @ avinlvias eed udl
SNWUTIANY Lﬁmmmmﬂmmmiu,a:mmqﬁq@m

anuaulalvunguslan

o £
(YK

fauy UITeNdAUsTAIALN BANYIONIIEIUN

mmzaaﬂ,umiwﬁmLﬂ'%‘an?{mgulmmﬁNémm%’w{n
ananauUdenaudonmnuiiine weadsfveun (a,)
Vsinaunnudu and (L*, a* uas b¥) Uszansnmlunis
WuarsnueyyadasylngTs DPPH USuIw
a15Uszneufiuednianun Watuesiy waznadau

AN U TEA VAU
2. Wanliuauide

2.1 dnghu
SandnarlaanauienuauLd lau191n
NANNLUIUNYATNTTUNUBIVNIT A.UIUYDS ©.NUNANS

AN 2.2LLIINTN

2.2 mandnayulnsvennirdnmduazuden
faundgmanu
thumamduwauiuiudenaumdsamueuunsly
Snsau 100:0, 75:25, 50:50, 25:75 wag 0:100 lag
wiin (39l 1) JuaziBen vssEestITLN 5 X 7
lwuAns 91U 120 99 TnsunareaIuITRiIeens
U3 1 ndu iivlulogeeruduiiguugiives ifese
ihlviesgnauantiniaainenin laun A (L%,
a* uaw b¥) Usinmieudy iwauesiu woafinves
(a,) ArmaInsnluntsn ey adaszlaeis DPPH
U3uauansiuofnitsvaa wazUszidununInmg

Uszammauna
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197197 1 9Rs1EIUVRISIINMENER B URRNALTE I

ans1dIuae . e Souazidan
Y oo Sowazs1dn .
P17gdanatUaen . . AUVYINIU
o - #@1a9u (nx) v
AUAYINITU (nsu)
100:0 100 (1 ndw) 0 (0 nF1)
75:25 75 (0.75 ) 25 (0.25 n3u)
50:50 50 (0.5 n3w) 50 (0.5 n3w)
25:75 25 (0.25 ) 75 (0.75 n3w)
0:100 0 (0 n3w) 100 (1 n5)

2.3 A1d (L*, a* uaz b*) LeaARIAYBIL (a,) wag
ALY

vrdaogeas 1 ndu Faandlagly Colorimeter
(YS3020 3NH, 3u) m1unann1s CIELAB color scale Tu
SYUU L, a* uaz b* §auanin1dlua1auan
(Lightness, L*) AU uaLns (Redness, a*) LazAn
AnuLdudiudaes (Yellowness, b¥)

dshesnas 2 ndu Jam a,, Tnelapdesdn a, (EZ
200 Freund, §Ju) Inoarunugumaiiil 2552 aae
waldea

FaUSHIUANTUAINIT Kraboun et al. [1]

2.4 nsanaflegrivenagaulszansanwlunisidu
d1sinusyyadassuasUSIMEsUsEnauiluedn

NUALaZINaIUaeRY (melanoidin)

'
°o o

18819 1 nfu adluriaguyuylAuumiues
100 {addns NUUMEAIENeLa UNYLATOUYYIATT

< ' A a ¥ ]
AL3I50U 150 SeURBUNT gun)iviesuIu 60 Wi
ANUUNTBINIYNTEATWNTBY Whatman no.4 10U
U lUsEMEAI8LAT DINAUTEVBLNIRUUAEYYINA (R
205 Buchi, JUu) audviazaleseivgoenaunualag
dunnazluiinisausuuvesiavhazated asvaiu

agleansaianenunluiiivinazans [7]

2.5 UszAnsanlunisiluansiuayyadasslneds
DPPH wazUSanauansuszneuiluadnievian
UszAnsamluniaduasaueyyadaseiagi’
DPPH fintUagann Kraboun et al. [7] dransananenu
avanvadlumueaiiielularuagy 4 fadniune
fladdans Inedindaes1eun 4 dadansadlunaen
VA9 NaNa15azas DPPH 2 dadluans Usuins 1

fiaddns wevhufiselundadunan 15 wiil wdan
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u‘"yuu"’]iﬂfmﬂlﬁﬂ’limumﬂf?uuamywm?‘lan
spectrophotometer (GENESYS 20 Thermo Fisher
Scientific, @13geLd3N) fimnuenadu 515 wiluwns
TneFouifeutugaauny (Wnuitdaensmetingu)
LLazﬁwl‘dﬁm’sz:wLJixﬁm%m‘w‘[.umiLﬂjuaﬁmyma%a
daszuanady iuaaaﬂumsﬁué'?aa%a DPPH

UsinauansiluednsiaundinuUasann Kraboun et
al. [7] Inglwansanaanuuuresinesns 4 dadndy
nofladans Usuns 1 Hadans naudu 2 Sadansves
a15avane Folin-ciocalteus o8as 10v/v U ¥
qmmﬁﬁyaq 5 unit andfufiuansagans Na,CO, 508
ag 75w/ USuns 1.6 fiaddns tiluunilgumgiives
Wuaan 3 Flus LLgﬁﬁW‘lUfmﬁﬁﬂﬁ@JﬂﬂamLaﬂ(;QEJ
s a9 spectrophotometer (GENESYS 20 Thermo
Fisher Scientific, @n3gaLisnn) fimueAdu 765 W
Twauns USunaansusenouiiueanianunlufiosns
LLamujuﬁaaﬂ%’mmy‘amanﬂimmaﬁﬂﬁ{aﬂ%’ué’f’saéw
lﬁymmﬂmim%'auLﬁaumwwy’]mgmmaqmmLmaaﬂﬁ'

0-2 fafinfuauyavesnsaunadnnediadans

2.6 wauaenu (melanoidin)
3T UIMNEITINaIUBEAUANNIS YRS Kraboun
et al. [1] mawdsusesnslagtasataveu 1 ndu
Fuvindy 50 Tadans nseelagnsEA1ensos
Whatman no.4
msm%&mﬁaaéwLﬁaagwaﬂiﬂwyﬂmgwmmmm
uasiu thansataneuluganaaesiidfivuiigninn
Fonatuindulugnsay 1:9 Wunsideandunded
1 wdanduiansazanslunased 1 vndeansiuiin
ndulusasiau 1.9 WunsiFeanduadedt 2 wagsinis
39971980 3 AYe thansadniiieasvianununTnAnIs
@ﬂﬂﬁuu,m spectrophotometer (GENESYS 20 Thermo
Fisher Scientific, ami"gauﬁm)ﬁ 420 yluns e
ms@ﬂﬂﬁuﬂ?{uummﬁmmﬂ%mmmmuaaauﬁuﬁmg
(n$use 100 N3uFBE9) muqmﬁaﬁ
C=A
ba

a9 C = USunauuanuaedu (NSunansusieen)

A = MNIAANTULAIYBIANTANA
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b = ANUYNIVBLAEA spectrophotometer (LHUALLAS)

a = AduUsyaAnSn1IAnduLas (1.1289 Gnsnaniy.

LHURALUAT)

2.7 myuszidiuaunwnsUseamauds
yhmsUssiiunnuveusUsyamdua aeds o-
point hedonic scale fmunlnilazuuusiaun 1 fe 9
Tng 1 Azuuu Ao luvevuiniiae wag 9 Avuuu Ao
gouwnitan lnsynadeuriunquiiiiony 40 J9uly 7
lurunisfadusiuau 30 au twisudaoene lu
dnsrauasulngws 1 989 (Wun 50x70 Tadwns) : ih
;auqmmﬁﬂf'uﬁam 50 fiadans uvnedunan 5 un
wazimhanulnsvsaslunrowanafindl f swari iy
free1s Inglaavau 3 van ndmindusnidsniions
Tuilnaviuuunaaeunnuweuluniu & ndu sawi

wazANNTOUlAY T

2.8 MiAnTeideyaneadin
ﬁw%agaﬁlf;mﬂmwmaawﬁmﬁwﬁmqaﬁﬁ 1oy
mﬁmiwzﬁﬂqmmwmqmamwLLasm:ﬁ‘ UHUATT
mmaauwuqﬁamyﬁiﬁ (Completely Randomized,
CRD) Tnevhmsnmaes 3 41 dmiuaunIMNIIUsEam
duila awLqumwmaaauuuuaﬂaﬂauqim‘
(Randomized Completely Block Design, RCBD)
NaN1INARE T IIALAAIHALTUALRE BUAZAIAIIY
AAIALAG DULIMTTIU ﬂwyaaﬂaﬁllhumﬁmiwﬁmm
kUsU59U (Analysis of Variance ; ANOVA) way
W3suileuAuLANA1IweIAtad BAe3s Duncan's
New Multiple's Range test (DMRT) fiszsutioddty
0.05 Ima‘lfzjviﬂﬂl,muﬁ%%%gﬂ SPSS 17.0 (IBM, SPSS

Inc.)

3. HAWAZN1TRAUTIINANITIY

3.1 A8 (L*, a* uaz b*)
A1dvosanulnivsaindivnardnamdon

audeamuludasiau 100:0, 75:25, 50:50, 25:75

ua 0:100 taguwiin uanslumsned 2 nuanisiia

Shsnauveadenaudemmusenas 25 Suly fualv

A7 L* (A1) annnanayulnsvsitlunaui don

AT Ivu (100:0) wagayulnsveitlunausivand
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(0:100) a1 L* fiAgean (61.30) wandluiiuanan Lx
voaiUdonaudeImanuuinna 191919873 (42.90)
(191971 2 wazgUf 1) Sedumsnauudonaudemanu
Tudnmauiigeduiinalvan L Tuayulnsvaged una
Usuraenddendmdeamiiu lusmuednsidiy
Samamuvenddonamdsmuinalune a* (duns)
vosanulngss anasuarayulnsvedlunansiuniand
(0:100) fiA1 a* Aan (7.50) Tuvazfinmswauiuden
audsvnuinalven b* @wdes) vesayulnsvigady
Tnefian b* agluwe 23.31-25.74 (p<0.05) WisuLioy
fuayulwsvedilunauFonamdeamanu (100:0) dan
b* iy 22.43

A199% 2 A3 (L*, a* uaz b*) Tesayulngweainsiang
ananautUdanaudeamnulusnsiaiu 100:0, 75:25,
50:50, 25:75 wag 0:100 lneuutin

dns1dIUVD9I
dandneden L* a* b*
Fudisananu

100:0 42.90+0.32° | 10.08+0.23% | 22.4310.43"
75:25 45.84+1.04° | 9.77+0.32° | 24.2840.38™
50:50 48.01+£1.04° | 9.31+0.58% | 24.68+0.86™
25:75 50.64+1.74° | 8.92+0.67° | 25.74+0.80°
0:100 61.3+1.05° | 7.50£0.05° | 23.31+0.87

NUBWA: MaNwINwSINguiuanaeiululIfEn

ANULANANAURE B ARYN19EDTH (p<0.05)

100:0 75:25 50:50 25:75 0:100

o : o ¥ o oy oo
AAFIAIUVBIINVIEARBLUABN UL VB INIU

U 1 asplnsvsnnnsmandnadenaudeamiy
Tudasan 100:0, 75:25, 50:50, 25:75 W@z 0:100 lng

119N

3.2 AuTULazIEARIRVE N (a,)
mm%yusuaaagﬂwa%ama%’w%ﬂaawﬁmam
Waenaudgmnuludnsiaiu 100:0, 75:25, 50:50,
25:75 uaz 0:100 Ingvwmin wandlumsiad 3 wuan
MsuiusnsEudenaudvuiinaluanuduves
azguiwamqqﬁ'ﬁu (p<0.05) Hosmneansdureaddon

ayms?fmmm (0:100) L‘w'wﬁ’ugaaaz 9.98 (mmﬁ 3)
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Fafunafiudanaweaddenaudsamuiinaln
Aruduvesayulnssegetu iesanauduvesiun
a1d (100:0) fansesaz 2.93 Tuhlumanunad
p1vaznsiiganudununlulasasadiuiy 8
ogslsfinuUTinuautuvosaulnsssiingnains
Imaduaziidenamifomulunndnsaiuluiiy
LMSFILANUTENIANTTNTHANSITAUGY 1309919107
posileudulaiiu 100% vewuhn [2)
woARifvosi (a,) maaauulwsmmai’w%n
ardnauFonaudsmulusngai 100:0, 75:25,
50:50, 25:75 wag 0:100 Ingtmiin wandlupisned 3
wuMMRNSadmaenaudemuiinalven a,
vo3anulNIv9g97 uaDARA BT UNANITNAE VDY
arutuvasayulngss Taven a, vosauulnswdlunnas
nnaeogluris 0.20-0.58 (p<0.05) §991n11 0.6
Fluiuandoqduniefvlnomadouds
wuaitise San uazs luannsasyluayulnsedla
Hosnnqauvisdivhindemds neanisen a, funnnm

0.6 FulUdmsunsiasey [9]

A15199 3 USHIUALT LA LEARIAY89UY (a,) VB3
ayulnsvinnsivnmadnaunuionaudeininu Tu

5@15’1?1"3‘14 100:0, 75:25, 50:50, 25:75 wag 0:100 lng

YA
ansndruve93141? P

o A Uuauauvu e %

dnasiaiasn Y WaARIAYBIUI (a,)

v (Sowaz)

AULVYININU
100:0 2.93+0.15° 0.20+0.72¢
75:25 5.50+0.34¢ 0.40x0.14°
50:50 7.960.28° 0.47+0.10
25:75 8.76+0.98" 0.50+0.01°
0:100 9.98+0.96° 0.58+0.04°

MBIN;: FIENYINTSINgY (a-e) Munnansiululuinians

ANULANANAUBENTYEAYNIEDR (p<0.05)

3.3 USunuueAnnavua (WA useAULAY
Uszansnmlumsiluansdueyyadass
U%mmﬂuaéﬂﬁwmﬁuaqagﬂmmmmf’w%nmé‘
nauUdonauid oamnulusnsiaiu 100:0, 75:25,
50:50, 25:75 waz 0:100 laginiin LLﬁﬂdeuEUﬁl 2
wuNsILERsIEIuTe Ldenau s unses

ay 75 Yuly (2.35-2.39 fafinfuauyavensaunainge

71 1 avui 2 WOBANIAL - AINIAN 2567 | 2 O 24
Vol 1 No. 2 May - August 2024

n$use819, p>0.05) asmalnUSinaasiluedniiomn
geanmayulwswiinauudonamdsmuussmises
ay 75 (0.25-0.28 faAniuauyavesnIALnaAnNABNY
#0819, p>0.05) i p991nUdenauidoanaud
ansUsznautluedn wu weulvleendiu (anthocyanins)
waz Warlauesn (flavonoids) 1iuau fatunsifiy
Fnararuvenudenamdeaniuagludnaii s
asusznouflusdndnarilugsiu (4]

Wwa1ueedY (melanoidins) wuansuseneuiilng
ug’lmaLﬁmmﬂﬂgjﬁ%mLuaaﬁmﬁuamﬁ‘[uiamwuas
ﬂsmazﬁiuﬂuaﬂLﬁu"dﬁﬁ'%mvmLﬂﬁﬁugmﬁﬂha’lﬁmmi
wUsgUsuaunnilsa nduwarAnuanansiu Snviadsd
MBI IEaesiudivssans awduansau
ouyadasy lnglamzansezaiatlun (acrylamide) &
Uis?m%mvﬂumiLﬂuaéywqgwua%aﬁaixqﬂmmﬁmmﬂ
UFATeURSe e saveseslulBn LAY AN
Ju (asparagine) [9] UsunaiuatussAuasayulns
Mnmadnanudenamdomnuludnsaiy
100:0, 75:25, 50:50, 25:75 uag 0:100 Iﬂﬂﬁlﬁ‘lfiﬁﬂ G ON
Tuguil 2 nurnafissnsaiuveadenaude vy
oyTura930802 0-50 fnalunUTunaiuaiussAuves
ayulwsvseglumia 0.25-1.22 nfume 100 n3uioens
(p<0.05) uagiiloifiudnnaruresudonamdsimu
ogflurssanay 75-100 dsualuayulnsveduTnaisa
ussAugan (2.45-2.49 nfume 100 nfuiI9es,
p>0.05) suifulaainmsii udnsrdaiuvesudon
audermuamaneUinuuauosiuiigiuiosnn
Tudenamdvamulsznavlunisuiniaifag
(nglaauaznning uaw) wasnsaesilu dafuns
Auasulnsushifigamniivies (35 ssniwaioa) 0199y
lﬂLéaawsﬂsmaué’aﬂéﬁ’ﬂﬁﬁmﬂﬁﬁ%mLuam% 1o 11,
10]

Uszansamlunsiduasauoyyadasslagis
DPPH 903a ulnI 9991091919818 NauLUd an
E;IZJL%EJ’JMQW‘LJGL‘LJ’PSJWT]GI’JU 100:0, 75:25, 50:50, 25:75
waz 0:100 Tngthwiin wandlusuil 3 wun asulwsasd
Uixﬂa‘ulﬂ(;wLuﬁaﬂé?mL%mmﬂuiué’mwéauagimm
s08aY 0-75 ﬁ‘dizﬁw%mvﬂ,umsLﬂumig’ma%aéasz

ogfluresanay 82.02-84.06 (p>0.05) lumusi
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uduyaveensaunadnApnindiag

liaanfud:

100-0 75-25 50-50
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T ] v ow
ﬂ“'::mmmmumwmmm (NTUAD 100 NTUAIDYII)

25-75 0-100

dasdunasinmansnldandudsmu

JUN 2 Usnauansuszneviluednuaziwauesiuluayulnssansiniaanaufonaudes ludnsaiu 100:0,

75:25, 50:50, 25:75 uaz 0:100 Iﬂﬂﬁ’mﬁﬂ

AR FITNYINTYIBING BIUANANIUTEMINGEINARDILEAIANLLANAT U Td Ay 19adia (p<0.05)

=

@
=

g 100

S - b b
= 90

2

£ 80

"

g 70 -

=] 60 4

fad

= 50

= 40 -

s 30

8

i 20 4

3_3

£ 10

2 0

g J

100-0 75-25

w
L]

b b

+

50-50 25-75 0-100

ar ' s> P )
aanaIuvesiinImaneuldandniianviiu

U7 3 UszavdalunisiduansmueuyadassluayulnsssainsivnadnauUdenaundes ludhsa 1000,

75:25, 50:50, 25:75 uaz 0:100 Imaﬁmﬁﬂ

NUBUR: FITNYINTYIBING BIUANANTUTEIINGIMNARDILANIANLLANA WY TE AN 19EdR (p<0.05)

anulnsveilunausivniand (0:100) duseanianly
matduansmueuyadaszeingn fe sevay 55.14 910
Han InaasdkandiiiiuUssansawlunisiduans

nueuyadaszveayulnsyeetaaglulauiain

a1sUsznauiueandundninenaazu1anusunaves

'
a

wanuesRudundn (U7 2) dlunislurauessivn

anddaduameindszgdnsamlunisiduaisaueyya

daszvasayulnsvsimasesaiuladaiau

3.4 nMsUszliuaun NI ST MU
n1sUszidununmnIsUsramduialunudnuae

U51ng) @ ndiu savd uazauveulnesin vesayulns

BN A deUNaLLAonauT s lusnsaEIy
100:0, 75:25, 50:50, 25:75 wag 0:100 Imaﬁmﬁn LR
Tun15197 4 wurinsi g enauideaninuly
é’mﬂﬁauaeﬂuﬁ’m sovay 25-75 fnalvanuweuaua
qm'ﬁw?qmaaq?{u 9 (6.90-7.40 AzlUY, p>0.05) 1ng
MsiiusnsaIuvedenaudsvnuiinaluazuuy
AUTOUATUNE U Sav IR LAzALYUTAESINYDY
azgulwamﬁuuﬂﬁmﬁqﬁu Tuvauz il Az UuuALYOU
ANUNAY savIinazANveUlae IR (7.50, 7.40
WAz 7.43 Axuuy ANa1av) vesayulnsylnendinain

SmMaanaUdenaulen Tudnsiaiy 25:75
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12024

M19197 4 AaunnUssamdudaresayulnsvaninivadnaunudenande Tudnsaiu 100:0, 75:25, 50:50,

25:75 uag 0:100 Taetimiin

ansrdauvassidaisawden o = . AUYBY
Y d nau YR
AUVYININUY Iﬂﬁl‘a"m
100:0 6.53+1.10° 6.80+0.61° 6.57+0.89° 6.77+0.81°
75:25 7.40+1.03° 6.60+0.96° 6.60+0.85° 6.83+0.95°
50:50 6.93+0.86™ 6.83+0.79° 6.87+0.89° 7.000.78°
25:75 6.90+0.99%° 7.50+1.10° 7.40x1.16° 7.430.89°
0:100 5.70+0.53° 5.73+0.82° 5.60+0.85° 5.93+0.69°

NUBUR: FAI9NYINTE8INuiwanaiuluLwIRLanIANkANAiuee el d 1Ay 19adia (p<0.05)

4. #3UNan133Y

s ushsauvesUdenamdoimuiinaln
USnaumnuu a,, @15UsENoUNUDAN LATURYAUVDY
auulwins getu lnwayulnswlasudnainsionnand
nauUdonamdeananu ludasidiu 25:75 uay 0:100
fiusinaansusenavlueBinuazianuosiugaan Snita
ATLLUANTBUANUNA Y SATRLarAuveulaesa
vosanulnIrn S madeunauonaudemay
Tudnsanu 25:75 gega Tsagulann $r91madeunay
Wasnaudeamulusnsau 25:75 Wusasaud
wingauiunsudnayulngys lnenan1smnasvas
uAseianunsaduuumenisiunaduaziden
audomuhlulsUssleslumsimundnsunau

1 WiaamamwuIluNAuNNYBINGATNlA
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Abstract

The purpose of this research was to find the fabric type that is suitable for Sublimation Printing
using inkjet printers. For testing, three fabric types, TC, TR and CVC, were selected, cut into A4 size and
printed using 400 patches ECI2002 Color test chart with Sublimation ink. The Heat Transfer process was
accomplished. The CIEL*a*b* color value was measured for plotting the color space (Gamut), then compared
its. The color fastness and adhesion of ink on the fabric were evaluated after color measurement via digital
microscope.

According to the research, TR fabric is the most suitable for sublimation printing due to its widest
color gamut. The Color fastness to washing with soap, TR fabric had minimal color transfer onto white fabric.

Additionally, in the part of white cotton fabric, TR Fabric exhibited a slight color Transfer onto the cotton
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fabric. All three fabric types exhibited minimal to no color transfer in dry rubbing. However, TR fabric only

had minimal color transfer on wet rubbing color fastness test method and exhibited nearly uniformity

adhesion of printed ink.

Keywords: Sublimation; Inkjet Printing System; Fabric Fiber
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Abstract

Digital Media Production Introducing Tourist Attractions on the Thonburi Side Via Metaverse
Combined with 360 Degree Video has the following objectives: 1) To Survey the need Introducing Tourist
Attractions on the Thonburi Side. 2) To produce Digital Media Introducing Tourist Attractions on the Thonburi
Side Via Metaverse Combined with 360 Degree Video. 3) To study the quality of producing digital media
Production Introducing Tourist Attractions on the Thonburi Side Via Metaverse Combined with 360 Degree.
4) To assess satisfaction after using Digital Media Production Introducing Tourist Attractions on the Thonburi
Side Via Metaverse Combined with 360 Degree. The procedures for conducting this study are as follows:
1) Surveying a study group to learn about the tourist destinations along the Thonburi side, totaling 19
locations, and selecting 10 locations to produce media from the top 10 rankings out of the 19 locations.
2) Producing Digital Media Introducing Tourist Attractions on the Thonburi Side Via Metaverse Combined
with 360 Degree. 3) Evaluating the media quality by three experts. 4) Assessing satisfaction after using Digital
Media Production Introducing Tourist Attractions on the Thonburi Side Via Metaverse Combined with 360
Degree Video. The study group used in this research consists of 104 high school students following the Thai-
Social Studies curriculum from Wat Intharam School. Using the Purposive study group method.

The study findings reveal that: 1) Surveying the needs from a sample group of 104 individuals, the
top 10 interests are as follows: 1.1) Wat Rakhang Khositaram Woramahawihan 1.2) Phlu Market 1.3) Wat
Arun Ratchawararam Ratchawaramahawihan 1.4) Wat Paknam Phasi Charoenl.5) Wat Kalayanamitr
Woramahawihan 1.6) Chaloem Phrakiat Park honoring His Majesty King Bhumibol Adulyadej 1.7) The Long
1919 Riverside Heritage Destination 1.8) Wat Phichayayatikaram Worawihan 1.9) Wat Prayurawongsawas
Worawihan 1.10) Wat Khun Chan. 2) Produce Digital Media Production Introducing Tourist Attractions on the
Thonburi Side Via Metaverse Combined with 360 Degree Video the overall quality assessment is high, with
an average (X) of 4.37 and a standard deviation (S.D.) of 0.78. 3) The satisfaction assessment shows a high

level of satisfaction, with an average (X) of 4.24 and a standard deviation (S.D.) of 0.72.

Keywords: Digital Media; Thonburi Side; Metaverse; 360 Degree Video
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Abstract

Research on The development of a game to promote the image of the Faculty of Industrial Textiles
and Fashion Design, Rajamangala University of Technology Phra Nakhon in the form of 3D titled “ITFD RMUTP
HAPPY TOUR GAME” aims to promote the image and develop an educational guidance form of the Faculty
of Industrial Textiles and Fashion Design In deciding to study at the bachelor's level To develop a game
style to meet the needs of high school students and to assess the satisfaction of high school students. The
game is according to the concept of "ITFD RMUTP HAPPY TOUR GAME". This research work can be divided
into 3 phases: Phase 1: study general relevant information; Phase 2: develop and design images. 3D game
style, ITFD RMUTP HAPPY TOUR GAME and Phase 3, testing with samples and evaluating their satisfaction.
with high school students Samsen Wittayalai School from the purposive selection of 50 people and analyzing
guantitative data in 5 aspects, namely; The result of analyzing the perception data Faculty of Textile Industry
and Fashion Design in terms of the results of data analysis on the satisfaction towards the game “ITFD
RMUTP HAPPY TOUR GAME”, on the results of data analysis on game development “ITFD RMUTP HAPPY
TOUR GAME” and on the results of data analysis on the effectiveness of education guidance through Game
"ITFD RMUTP HAPPY TOUR GAME" Results from the 5aspects of the study found that most of the sample
students had reasons to choose to play games for fun, amounting to 46 people, representing 92.00 per
cent. Most of the sample groups did not know the Faculty of Textile Industry and Fashion Design of 43
people, representing 86.00 per cent. The sample group has the recognition of the Faculty of Textile Industry
and Fashion Design. moderate The mean was 3.06, the standard deviation was 0.59. The subjects were
satisfied with the game “ITFD RMUTP HAPPY TOUR GAME” at a moderate level. with a mean of 3.16, and a
standard deviation of 0.63. What should be developed in the game “ITFD RMUTP HAPPY TOUR GAME” to
create more awareness in the textile industry and fashion design is the props of 38 people, representing
76.00% Developing the game “ITFD RMUTP HAPPY TOUR GAME” into an online format in the future The
sample group agreed with 50 people, representing 100.00 per cent. Most of the samples agreed with
educational guidance through the game "[TFD RMUTP HAPPY TOUR GAME", amounting to 47 people,
representing 94.00 per cent. The sample group was interested in applying. further study Faculty of Textile

Industry and Fashion Design moderate The mean was 2.72 and the standard deviation was 0.64.
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